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"1 Non-woven fibre product 

The invention conceins a non-woven fibre product which is totally 
5 or partially cpn^psed of fibres having bonding properties. 

Npn-^wbven fibre prcducte are Qftep pbfoiis inaterial resembling 
textiles, usually in web or sheet f9rm, and inanufac^^ ^Y. ^ 
procediire other than the spinning, weaving, knitting and braiding 

10 methods cammonly eicgsloyed. Itie. fibres useci in producing non-wpv en 

fibre products inay be natural fibres or synthetic fibres, or laixt- 
lares of these. Holding together of the fibre webs inay be based on 
inter-fibre bonding properties, or coherence laay be aciiieved with 
various banding agents, and in addition many other bonding methods 
15 may be applied in manufacturing said products, e.g bonding the 
"fibres with the aid of heat or by fusing. 

The present invention concerns non-woven fibre webs in vfliich bonding 
is acconplished by using fibres \^ich possess special bonding 

20 properties, these fibres being admixed to the fibre web that has 
to be bonded, or these fibres constituting the fibre raw material 
of the fibre product. Usiially, bonding fibres used towards such a 
purpose have been fibres of synthetic origin, for instance polymer 
fibres, \ft4iich have been softened, or partly fused, with the aid of 

25 chemical or heat treatment in order to achieve bonding properties. 

The usability of fibres possessing bonding agent properties depends 
on the fibres to be bonded in general, on the int^ded use of the 
product, and on the mechanical strength propeirties of the procSuct 

30 a<±LLeved with the bonding agent fibres. Fibres of cellulosic origin 
possessing bonding properties are, for instance: ground cellulose 
fibres, cellulose derivative fibres such as carboxymethyl and 
. carboxyethyl cellulose fibres, and viscose fibres prepared by 
special procedures* Most of the bonding agent fibres have a nature 

35 such that they detract from the textile-resembling characteristics 
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^ of fibres witli the aid of Twhich fibre webs inade of natural or 

. artificial fibres could be bonded without incurring inpaired textile 
characteristics of the piroducts. 

5 Viscose fibres are since old an in^ortant cellulose-based fibre 
which, has been €prt?ensiyely used as fibre raw mteri^ for textile- 
t^jpe: prcidiictsw .Siteng thfe diatdiaeScs of Visdq^di fibif^ may be noted 
iikdeguat^ wet arid dry stirerigths of thfe fibre webs inadfe- of them if 
hci separate bbridir^ Agents or bonding a^ent f ibr^ aare .tased. Hie 

.-:I-Q -use^-of-viscQse-fibr above- 

* mentioned reasons^ among others, and moreover for the reason that 
the procedures applied in manufacturing viscose fibres corrprise 
steps in viiicii substances hi^ily deleterious to environment are 

• used. For this -reason considerable need exists in the market of 
15 fibres by xjhich could be obtained properties such as porosity, 

• strength, water absorptivity, etc- Particularly, a need exists of 
fibres- -^diich yield said textile properties in fibre products viddh 
have been manufac ti rced applying wet procedure* 

20 Die present inventiati concerns a fibre product which contains 

fibres possessing banding agent properties. Bonding agent properties 
are here und^stood to iqean that the fibres possess bonding agent 
properties in relation to another fibre, or that they possess 
bonding agent properties in relation to themselves, in ^ch case 
25 the fibre prodiact may even be conposed excltisively of bonding 

agent fibres • In the standard case^ the effect of the invention is 
^>^t ^ident in the case that the fibres to be bonded have no 
; iMiererifc ixiriciihg prbperties. It is also possible^ in forming the 
product, to make vise of mechanicai procedures ^^^diicii inprove^ for 
instance, the wet strength or dry strength of the fibre web or 
endow it with some other advantageous properties. 
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The object of the present invention is" a nori-^oven fibre product 
iMda tcfcally or partly consists' of fibres ^ch are able to form 
bcxTds with hatiural or artificial fibres of the same or different 
iiype* one object of the xnventxon xs a non-woven fibre |jrbdubt 
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1 viiich contains natural or artificial fibres devoid of binding 

properties and fibres possessing bonding properties. One further 
object of the invention is to accoirplish a non-woven fibre product 
in which convehtianally usedL and previously known natural or arti- 

5 ficial fibres ertbarrassed by drat&>acks have been totally or partly 
replaced with fibres having no equivalent draxf^acks and vSiich 
"MrtifiinkSra SiKOa ^ib estsbli^ natural or artificial 

fibres and of which webs can be iristoifk^^ on a paper inachine. 

10 Ihe nbn-woVen fibre product of the invention of which the fibre ^ 
inaterial totally or partly consists of fibres which are able to 
form bonds with natural or artificial fibres of the same or differ- 
ent type is characterized in that said fibres able to form bonds 
are cellulose carbamate fibres. 

15 

The present invention affords a number of substantial advantages.^ 
Firstly, cellulose-based artificiaLl fibres cammonly used in 'manu- 
facturing non-woven fibre products, such as viscose rayon fibres, 
may be totally or partly replaced with cellulose carbamate fibres. 

20 By replacing viscose fibres, partly or totally, sufficiently strong 
products are obtained altogether without losing sepairate bonding 
agents. The possibility of replacing viscose fibres is an advantage 
alreac^ in itself because the viscose fibre manufacturing process 
is highly unfriendly to the environment, and therefore a need 

25 exists to replace these fibres. Polypropylene fibre is another 

conventionally used fibre quality which has no strength properties 
in the absence of bonding effected with banding agents or by fusing. 

As taught by the invention, it is possible to replace advantageously 
30 part of the fibres in non-woven fibre webs, for instance 1-90%, 

with celliilose carbamate fibres, which are able to form bonds with 
the other fibres in the fibre product. That alternative is also 
within the sphere of the invention according to which the fibre 
material of the fibre product is totally replaced with cellulose 
35 carbamate. In manufacturing the fibre web, any typical procedure 
. : ,appli^^ 'in-mant^ 
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procedures, wat^ -knittun^ procedures, etc. wdos may also be fonned 
by carding or by otier dxy procedtares and the webs may be bonded 
i5r humidi^ing. If needed, other auxiliary substances may be added 
to the wefa, such as Twet-strong resins, fillers, etc. 

:^ the.exanple^ f oUc^m^g b^ the following fibres were used in 
inaiiufaciutdj^^ 

Cellulose fibres: pine sulphate ceUulose fibres, ground in a 
-iab3ratory-hoiaander-tD--fi^-di^^^ were stored i ii ' 

wet condition between grinding and fibre sheetforming. 

Viscose fibres: 1.7 dTex, length 6 ma. (inanufactured by compare 
Sateri py) , having the following characteristics :- 

15 , - Strength in air-conditioned state min. 1.8 

iii ti?et condition min. 0.9 

- elongatian in iair^-conditioned state max. 25% 

in wet condition max. 32% 

-■^fetar inhibition 18-20 g H20/g 

20 - Ware retention 100-110% 

• The carbamate fibres used in the examples had been laboratory spun 
from cellulose carbamate v4iich had been prapared from bleached 
cellulose and vfeLcii hade been Irradiated with electron beam treat- 
ment to make the cellulose have DP = 470. The cellulose was inpreg- 
na.ted with an in^iregnating solution, containing ammonia 58. % by 
weight, water 26% by weight and urea 16% by wei^t. After impreg- 
nation, the ammonia was removed evaporation, and the urea- 
inpregnated fibres were heat-treated at 140Oc, during 3 hours. The 
cellulose carbamate fibres thus obtained had the following charac- 
tRTlsticsr- 
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Nitrogen content . 2.6-2,9% n 

280-290 

^5 Clogging liunibfer (-5*=?C) • 220-345 

Ball viscosity :(-20®C) i. e^^^i ' -^ 
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1 A spinning solution was prepared of the caibamate fibres, con- 
taining 7.3% by weight of cellulose ca3±>amate iianiif acta^ as 
descriijed above, 8% by weight sodium hydroxide and 0.5% Ijy wei^t 
zinc oxide. The fibres were spun from this splutian into sulphuric 
5 acid/scxii^ sulphat^ ^olutipn cpntai^iijng^ 79-80 g/1 

and zinc 10.8 g/1. The fibres thus spun presented the following . 
diaracteristics, after neutralizing and washing :- 
Nitrogen content 2.18% N 
dtex 1.5 

10 ' " Strength 2. 25 cN/di:ex ; 

Elongation 8.6% 

Example 1 

15 A ccniparison was made of non-woven fibre products containing cellu- 
lose fibres and viscose fibres, respectively cellvilose carbamate 
fibres, made in a sheet mould. Hie weight per square metre of the 
sheets thus obtained averaged 60 g/m^. The strength characteristics 
of the fibre products thus obtained are presented in Table 1. 
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Table 1 





Vise 




Dry tensile Elongation, 


Wet tensile Wet 








strength. 




strength, 


elongation 


% 


% 


% 


MPa. 


% 


MPa 


% 


75 




25 


20.1 


3.1 


0.95 


2.5 


75 


25 




16.7 


3.6 


0.57 


3.2 


67 




33 


18.9 


3.3 


0.94 


2.9 


67 


33 




13.0 


3.3 


0.46 


3.5 


SO 




50 


12.5 


2.7 


0.72 


2.6 


50 


50 




5.6 


2.5 


0.30 


3.7 


33 




67 


18.9 


3.3 


0.94 


2.9 


33 


67 




10.8 


2.4 


0,62 


2.4 
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6 



Th£ results in Table 1 show that by using cellulose cajcbamate 
fibres one cfctains substaritiaily b^tteir strtogth characteristics 
than by using viscose fibres;" therefore^ viscose fibres are advan- 
tageously replaceable mth cellulose carbamate fibres, and better 
strengtii characteristics are obtained, in additidh. 

Example 2 

Such non-woven fibre products made in a sheet mould were con^ared 

.-inj»4iidh-the-fibres--weire-mi^^ 

carbamate, fibres. The average wei^t per square metre of the sheets 
was -29,6 g/m?. The strength ciharacteristics of the fibre products 
thus caatained are. presented in Table 2. 

"^5 Table 2 
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"CEIIi Vise 




Dry tensile strength. 


ELongatian, 


% % 


% 


MPa 


% 




100 


12.8 


1.4 


- 50 . 


50 


2,38 


0.6 


80 


20 


0.37 


0.5 



CELL = Cellulose ViSc = Viscose CftRB = Cellulose carbamate 

Table 2 reveals that the hi^er the propDrtion of viscose fibres 
replaced, as taught by the invention, with cellulose carbamate 
fibres, the better the strength characteristics that will, be ob- 
tained. 

EscansDle 3 



The influence on the strer^ ciharacteristics of nan-woven sheets 
made of cellifLose carbamate fibres elicited with wet-strong resin' 
.35 .was studied. The sheets had average wei^t per m^, 33 <3/m^. Wet- ' 
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fibres at 1% by wei^t, followed by heating for 1 hour. The strength 
characteristics of the products thus obtained are presented in 
Table 3. 



Table 3 



Ten^ieratixire Wet tensile Wet Dry tensile Dry 



stxength, elongation, strength, elongation, 

. .1.0-..- -. -MEa 1^...- -.- - J.- 



20 0.40 1.8 8.7 0.9 

105 1.07 3.4 9.9 1.1 

130 1.33 4.1 11.9 1.5 

15 140 1.95 5.3 12.1 1.6 



The results show that conventianally used additives increasing the 
wet strength are also usable -vAien bonding agent fibres acxx>rding 
20 to the invention are being \:sed. 
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8. 

Cla±ns . .. 

1, ■ A non-woven fibre product in .v^ch the fibre material consists 
totally or partly of fibres ^dti are able to form bonds with 
. natural or artificial fibres of the same or different type, charao- 
terized in that said fibres enable of forming bonds are cellulose 
caa±)ainate fibres. 
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2. Hbiir-woven .fibre product according to claim i, ciiaracterized in 
-■t^t said natural.j^^ 

lose, henj)^ wool, , cotton. 

3. Non-woven fibre product according to claiia l, characterized in 
laiat the artificial, fibre has been selected from the groi^: vis- 
cose, cellulose acetate, polyproRrlene, polyester, polyamide. 

4. Kon-woven fibre product according to air^ one of the preceding 
claiins, characterized in that it contains, in addition, wet-strong 
resin. 
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